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AUTHORS: Petrov, K. A., Nifant'yev, E. Ye., Khorkhoyanu, L. ¥ 
Merkulova, M. I., Voblikov, V. F. 


Lam 


TITLE: Phosphorus-containing polymers. III. Application of the 
Arbuzov reaction for polymerizing ethylene alkyl phos;nites 


PERIODICAL: Vysokomolekulyarnyye suyedineniya, v. 4, no. 2, 19:2, 246-244 


TEXT: The method by A. fe. Arbuzov et al. (Izv. AN S5Sa, Otd. «hin. n. 
1950, 357) can be used for producing polyphosphonates from cyclic 
phosphinites. In the present study, polyphcsphonates were similarly 
Synthesized on the basis of ethylene alkyl phosphites (I). Alcohol «4s 
acded dropwise to 126.5 g of etnylene chlorophosphite, 30U ml of ether, 

and 152 g@ of triethylamine; the mixture was left standing, filtered off, ra 
heated for 30 min, and (I) was obtained by double distillation. Cyclic 
phosphites contain an alkoxy group besides the cyclic ester group 
Polyphosphonates are formed under catalytic action of methyl isdiée ir 


ethylene alkyl phosphite during 3 hr heating at 130°C in ar atmus;here: 
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The degree of polymerization cepends on whe CHI amount, 
time and temperature. Optimum was: (1) small CH,I anount; 
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hr, the reaction time depending on the molecular #+1 
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the reaction temperature, and the CHAI concentration; (3)v 1%. - 200%2, 


depending on the molecular weight (hexyl and isooctyl compounds: 
160 - 170°C; nonyl and decyl] compounds: 200°C). The polyaers are vise>s 
colorles3, and odorless liquids soluble in orp panics. Some of tnem are 
highly thermostable (polydecyl] ethylene phosphite endures 200°? for 

2U - 30 hr). Utilization as plasticizer or admixture to lubricants is 
possible. 
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was eaiso synthesizec. There are 2 tables and > references; 4 Scviet ang 
1 non-Soviet. The reference to the unglish-language publication reads as 
follows: A. K. Sherrill, J. Amer. Chen. coc., 52, 1985, 193c. 


SUBMITTLD: February 9, 1961 
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TITLE A new method of synthesi7ing tertiary ab.phat.s 
phatic -aromatic and methylo! shosph.nes 


PeRITODIC AL Zhurnal obshchey khimtii, Vv. 32, no. 2. 12 553.996 


PeExTt Synthesis of me thy lolphosphines and phosphonzum chor -des with 
alky!- and arylalkyl radicals jointed directly to phosphors, and also 


tertiary aliphatic and aliphatic-aromatic phosphines, 16 decribed. The 
etart’ng material for the synthesis was trimethylo' pbosph:ne which was 


obtained from tr ethylamine and tetramethylsl phosphonium chloride. By 


the act:on of alkyi halides and tenzy! chloride on trimethyle’ phosphone 
alky: and benzy) trimethyloi phosphonium halides were produced which o> 
removal of one methylo: group, converted into the correspond: ng dimethylo' 
phosphines. By repeating the reactions the authors were able te obtarnr 
monomethy1lol-phospin nes and trialky} (triben:y.) phosphines. Trimethyv:9? 
phosphine was prepared by stircing tetramethy'ol phospbonium “hioride 


{ } 
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and dry ethy'am'ne at room temperature in op Crogen, followed by heat org 
to 60 C for 2 hours. Propyl trimethylol phosphonium br om: dg was préevared 
by reacting trimethylol] phosphine with propy' bremide at 50 © wp on. trogen 
Propy! dimethy!o!l phosphine and dipropy] dimethyioi phosphor um bromide , 
also d'propy!] methy!ol phosphine, tripropy! methylol phosphon-um brom.ds 
and tr:propyl phosphinz were prepared by analogcus reactions In the aro- 
malyc series berzy) trimethyio! phosphonium chlor:de berey' dimethy so? 
phosaph' ne, d:bernzyl d.mettyvloel phosphontiam «hioride dibenevai meths}o! 
phosph ne, tribenzyt methylol poosphon.um «hor -de ard tr benay: phospa 
vers aim ‘at y prepared from trimethyfol phosph.ne and terevi cblertae 
The method of sytthessr. ng tertiary chosph:reg 6 based on a'tkyiat on ¢ 
methy!tc! phesph nee ard dealkvlatior of methy's! phospho ~ um hat doa. vue 
‘ss iw wenera!l character ‘ may, therefore tbe used for predu rg + as ous 


organophosphorus compounds with different fon tora: groups There are 


wee 


‘OQ references 6 Sos.et blac and 13 non soviet bio. . The § mow? or 
references to the Engl sb language pub!locat ena read ae follows Wea 
Neeves, F. Flynn and J.D. Guthcie, J.am.Chem.oo same, in? Traps amas Cas ET os ae 
Buckler Joam.Chem.ooc.. Bl, #219 F198O°, M Reuter and {  Orthre: 
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Ch.a., 34 


, 14124 1 (1960); ShoA. Huckler and Nob. Dov, Choa. 94, 17 
(1960), 
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PL onet HER 
Sear, Pyge e Pa Rees 2 Fon fo the simp.er esters ce AR, OE 
gold oand metnyins phenyl-, and dipropylphnosphinous acids was atu 4 


died, using amino-ethansi, halo- and cyanhydrins, furfury: and *e- 
trahydrofurfury | naleohols and with methyl cellosolve since the li- 
terature concerning, Auch renaetiong $a very scarce. In a typirenl ex= 
periment a mixture of the ethyl ester of the phosphorous (or phos- 
phinous ) rcid ana the substituted alcohol was heated, under an 
inert atmosphere, to 150-185°C, until the calculated quantity of 
EtOH distilled off. The reaction mixture was held at that tempera- 
ture for a further 10-15 min, at 20-40 mm Hg, and was then Aistil- 
led to give the corresponding phosphite or phosphinite of the sub- 
stituted alcchol. Na or H,PO, were used as catalysts. Pur furyl-di- 
3° 4 
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Phosphery. ation of glycerine and its derivatives vy 
aicon lysis of "he amides of dialkylphosphinous acids, 
Anew method of directed replacement of a hydroxyl by 
a cyano ,roup 


PeHIODIC!] i: Zhurn:s: ebanchey khimti, v. 52, na. 11, 19h2, 
5720 - 4725 


TEXT: Interactions of the diethylamide of dipropy! >hospninous 

acid (I) with 1,°-igo-propylideneslycerine (IT), 1, 3-benzylidenely- 
cerine (III) and tlycerine were studied, in continuation of eariier 
work (ZhOKh, 31, 2889, 1961), I and II, and I and III interacted 
readily at 129-175°C to yiel: respectively the di propy1] phosphini- 
ves of 1,2-130~propyiidenerlycerine and 1,3-benzyiideneplycerine 

(IV and V), in almost quantitative yields. Glycerine rencted analo-~ 
“ously, at 135-1409C, in 60 % yield, to Rive the corresponding tris- 
dipropylphosphinite (VI). C HOOP (OC Ho)» reacted readily with bu- 
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AUTHCHS : petrov, KeA-s Nifant'yevs E.Ye., TOLLsovas R.eGey 
~ Shchefsolev, A. Ae, and Bushmin, B.Y. 


TITLE: Synthesis and peresterification of dipheny* phosphite 


PERIODICAL: Zhurnal obsr.chey xhimii, V- 32, no. 11, 1962, 
i Ye es BRO 


TEXT: The interacti ns of diphenyl phosphite with aliphatic alco- 

hols were studied since the alcoholysis of diethyl and other simple 
phosphites (to nigher phosphites hinites requires, in 

gome cases, incenveniently high T journal, P- 3719 
Dialkyl phosphites (RO) 5FOHs where R = Cag» 5Hy4! CeHy3» Cy / 


Hy CoH 9? Cyto» C1CH,CH5, and CoH 0C(0) CHD» were prepared in 
91-96 # yields by adding 2 moles ROH to 1 mole (PhO) 5 POH and heat- 


ing for 3-8 hours at 400°C, in the presence Or absence of catalyst 
(Na). The high reactivity of diphenyl phosphite a8 compared to 
those of simple dialkyl phosphites is ascribed to (1) the existence 
Cara 1/2 
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rentiaully eliminate PhOH rather than kcH, Owing to the cons1 ierabiy 
higher electrophilic character of the pho €roup, and (2) the fact y 
that the tautomeric equliibrium favors the trivalent Po form tar 
more in dipheny] than, say, fn Hlethyl phoophite, Similar reactions 


took place readily with substituted alcohols such ag Pur, (THs), 

NCH,CH.,OH, Dipnenyl Prosphite wig obtained almost quantitative, 

by the equimolar interaction 9¢F ‘iphenyl chlorophosphite with metha- : 
no) (sealed tube, 1008s, 4 hrs.) and by the interaction af methyi z 
dichtorophosphite with phenol (1:2) at 100°C for 1 hr, The latter 
method, which ig €enerally convenient for the Preparation of Mary) 
Phospnites, Wat Alo uned to make di-p- and di-n-cresy) Phospnites, 
{n .,100 4 Yleids, by reacting CH,0PC > With para- ang me ta-cresolg 


There ig 1 table, 
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methylolphosphine oxides, Plast. massy no.ll:li-I3 ‘62, 
(MIRA .6:12 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430007-0" 


CIA-RDP86-00513R001240430007-0 


"APPROVED FOR RELEASE: 07/19/2001 


ACCESSION NR: AT4033987 $/0000/63/000/000/0068/0072 


~"* AUTHOR: Petrov, K. A.; Nifant'yev, E. Ye.; Gol'tsova, R. G.; Korneyev, S. M. 


TITLE: Polymers containing phosphorus. 1X. Synthesis of acid polyaikylene 
phosphites, phosphates and thlonphosphates 


SOURCE: Geterotsepny**ye vy**sokomolekulyarny*ye soyedinenlya (Heterochalin macro- 
molecular compounds); sbornik statey. Moscow, |zd-vo 'Nauka,'' 1963, 68-72 


TOPIC TAGS: polymer, phosphorus containing polymer, polyalkylene phosphite, poly- 
alkylene phosphate, polyalkylene thionphosphate, linear acid polyphosphite, poly- 
phosphite synthesis, spatlally discreet glycol, polyphosphite oxidation, poly- 
phosphite alkylation 


ASSTRACT: Linear acid polyphosphites were synthesized by reesterification of di- 
ethyl phosphite with spatially discreet glycols, then converted to polyalkylene 

phosphates by NOy oxidation or to thionphosphates by reaction with S$. Successful 
syntheses (procedure.desdribed) were obtained with pentandiol-1,5, hexandiol-1!,6, 


diethylene glycol, triethylene glycol, diethanolamine, pentafluoropentandiol=1,5, 
1 ,4-3,6-dianhydrosorbitol, and p-dihydroxymethylbenzene. A neutral polythion- 
phosphite was obtainéd by alkylation of an ammonium salt of polyalkylenethionphos- 


ee "We would like to thank S. A. Pavlova, associate at the INEOS AN SSSR 
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AUTHOR: Petrov, K, A.; Nifant'yev, £. Ye.; Gol'tsova, R. G. 
’ 


TITLE: Phosphorus-containing polymers. X. Synthesis of polyphosphite-based 
polyphosphonates 


SOURCE: Geterotsepny*ye vy*sokomo lLekulyarny*ye soyedinentysa (Heterochain 
macromolecular compounds) ; sbornik statey. Moscow, I[zd-vo "Nauka," 1963, 
170-174 


TOPIC TAGS: polymerization, phosphorus containing polymer, polyphosphite, 
polyphosphonate 


ABSTRACT: As a further step in the authors' polymer studies data are given on 
the synthesis of polyalky lalkylenephosphonates, poly-u -hy droxya lky Lalky lene- 
phosphonates and poly- « -aminoalkylalky Lenephosphonates by the Michaelis 
and Becker method using acid polyalkylenephosphites. The following polymers 
were prepared, identified and described: polybenzy lhexamethy lenephosphonate, 
poly-” hydroxybenzy Lhexamet hy Lenephosphate, poly-& -dibuty laminobenzy Lhexamethy] 
enephosphonate, po lydiethy laminomathy Lhexamethy Lenephosphonate, poly- 4 -propyl- 
aminoisopropy lhexamethy lenephosphonate, poly-diathy laminomethy 1 -p-xylidenephos- 
ponate , °° lybuty lamino-bis -methy Lhexamethy lenephosphonate, and a copolywer of 
ar 
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L-dibuty laminobenzy lbexamet hy Lenephosphonate and di- (hexamet hy Lenephoephato) 
disulfide. The preparative procedure consists essentially of reacting the 
reagents for several hours at 90-135C; the yield varied from 48 to 981 for 
different individual products. Orig. art, has: 4 chemical equations. 
ASSOCIATION: None 
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ACCESSION NR: AT4034009 8/0000/63/000/000/0240/0242 
AUTHOR: Petrov, K. A.j Nifant'yev, &. Ye.; Ly*senko, T. N. 


TITLE: Phosphorus-containing polymers, XI. Synthesia of hydrolytically atable 
polymero based on A -propygluconaide and N- phany lglucosida 


SOURCE: Geterotsepny*ye yy *sokomo lekulyarny*ye soyedineniya (Heterociain 
macromolecular compounds); sbornik statey. Moscow, Izd-vo "Nauka," 1963, 
240-242 


TOPIC TAGS: polymerization, polymer, phosphorus containing polymer, alpha 
propylglucoside, phenylglucoside, polyphosphite, polyphosphinite 


ABSTRACT: In an extension of the authors’ previous work on phosphorus -containing 
polymers, a aumber of polyphosphites and polyphosphinites were obtained by the 
alcoholysis of phosphoamides and reesterification of arylphosphites and 

ary lphosphinites, using “-propylglucoside and N-phenyliglucoside as the reagente. 
In the alcoholyeis procedure, 1 mol of & -methyl, & -propyl or N-pheny l- 
glucoside and 2 or 2.5 mols of phosphoamide (C4H,0P [R(CoHt5) 2] 22 CaHgOP 
{N(CoH5) 2] 25 “gli 70P (IN(ColHs)2) 2) ware heated at 140-145¢ for 3 hre., at 
140-150C/10 om for 4 bre. and at 180-190C/3 am for 3 hrs. in @ stream of inert 
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gas. Oxidation of the polyphosphites and polyphosphinites to polyphosphates 

and polyphosphonates with nitrogen dioxide was also conducted and the reaction 
of acid poly-N-phenylglucephospbite with chloral demonstrated. The polyglyco- 
phosphites and polyglycophosphinites obtained contain hydrophobic radicals and 
less thermo- and hydrolytically stable than the corresponding polyglycophosphates 
and polyglycophosphonates, Orig. art. has: 1 figure and 1 teble. : 
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AUTHOR: Petrov, Kk. Aw; Nifant'yev, E. Ye., Sopinova, [. [.3 Merkulova, M. |. 
TITLE: Phosphorylated poiysaccharides. Ill. Phosphorylation of cellulose by 
dialkyl-(aryl)phosphites 


SOURCE: Tsellyuloza i yeye proizvadny*“ye, sbornik statey (Cellulose and its 
derivatives). Moscow, 1963, 86-89 


TOPIC TAGS: polysaccharide, celiulose, pnosphorylated polysaccharide, cellulose 
phosphorylation, phosphoryiation, dialkylphosphite, diarylphosphite 


ABSTRACT: On the basis of the authors’ previous work, the following studies were 
conducted: (1) phosphorylation of celluiose by di-B-chloroethy!phosphite, di-3- 
fiuoroethylphosphite, and diphenyl phosphite, (2) reaction of cellulose phospnite 
with tetraethylmethylenediamine; and (3) reactions of cellulose phosphite w:tn 
chloral, diethyldisulfide, ethylsulfenechloride, and ethylthiocyanate. In the 
phosphorylation, 0.5 g of cellulose (cotton wool, thread and ard), dehydrated by 
washing with aosolute alcohol, was reacted at 110, 130, 150 or 165C for 30 or 60 
hrs. with 25 g of the reagents in a stream of nitrogen at a pressure of 50-60 mm 
Hg. After removal of the excess phosphite by filtration, the product was washed 


with m thanol and ether and vacuum-dried over P20c. The AP and Cl content of 4,27- 
ord 
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TITLE; Phosphorylated Polysaccharides, IV. A metuod for phosphorylating cellu~ 
lose using Phosphoroug acid 
SOURCE: 


Taellyuloza i 


yeye proizvodny*yo, sbornik statey (Cellulose and ita deri. 
‘Vatives). Moscow, 1963, 90-93 


TOPIC TAGS; polysaccharide 
Phosphate, Phosphocellulose 


. polysaccharide 
7 Phosphorylation 


Phosphorylation, cellulose 


» Célluloge 


0 to 60-hour teata at 
& & product Coniiining & 8-12.24 Pp. (3) Prolonged (2-3 daya) 
heating at 80-140C in an atmosphere 4. an inert y 
suitable ginco i i 


the concentration of Phosphorous acid up to 
a. apr tata limit, the Optimal ratio being one in which there ig slightly wore than 
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‘ABSTRACT: This Author Certificate presents a method for fireproofing woody materials, 
‘uch as sawdust, by treating them in the dry state with phosphorus-containing oub- 
ptances. To increase the degree of fireproofing, the sawdust is kept immersed for 24 
hours at room temperature in anhydrides of alkyl (aryl) phosphorous acids or ester 
§nhydrides of phosphoric acid. Prior to immersion, the phosphor-containing compounds 
are heated to 70--80C. The treated sawdust is then heated for 20--40 min at 130--160 
filtered, washed with hot dimethylformamide, and dried. i 
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and 1 equation. 
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‘The alkylation was studied on reactions of diheptyl-, dibutyl, and diphenylmethylol- 
phosphines with 1,1- and 1,2-dihaloalkanes. The diphosphonium salts obtained were 
decomposed with concentrated alkali at 50-70C to given good yields of alkylenedi- 
phosphines. The latter (tetraheptylmethylene-, tetraheptylethylene-, tetrabuty1l- 
ethylene-, tetraphenylethylenediphosphine oxide) were oxidized with air, hydrogen 
peroxide, and potassium permanganate in acetone, The experimental procedures are 
‘described. “The authors thank G. F. Dyadenkd? Who performed the spectroscopic part 
‘of the work." Orig. art. has: gure, 4 tables, and 1 formula. 
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in order to determine their activity as a function of structure. 
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treating equimolar amounts of the corresponding P-monochlorides 
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thiophosphinic acids by the interaction of organic ethers with phos- 
phorus pentachloride in an inert solvent followed by the treatment 
cf the reaction mass with hydrogen sulfide. To brvaden the variety 
of raw materials, the use of ethers of the aliphatic series is 
suggested. [ Lp] 
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- ABSTRACT: ‘The article presents data on the synthesis of ethylenediphosphonic an- 
’” thydride and on a study of its reaction with monohydric and dihydric alcohols and 
‘' |phenols. The anhydride was obtained in almost quantitative yield in two ways: Done 
(1) controlled hydrolysis of ethylenediphosphonyl tetrachloride in chloroform with. 
‘| prolonged heating ; 
nC1z (0) PCH,CH2P(0)Cl2 + 2nH20 —> n(O2PCH7CH2P02) + 4n HCl a 
and (2) reaction of the tetrachloride with tetraethyl ethylenediphosphonate taken 
in equimolar amounts: — 
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‘IEthylenediphosphonic anhydride is apparently a polymer with the formula i : 
=O. y and conaists of a vitreous hygroscopic mass 
\p— caste — Py insoluble in all organic solvents. It reacts 


4 0 n , veadily with alcohols, glycols, and phenols. ' 

0 0 Acid esters of ethylenediphosphonic acid| were 
‘ obtained In good ylelds from reactions of the | 
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